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Objective: Blunt iliac arterial injuries (BIAI) require complex management but are rare and poorly studied. We investi-
gated the presentation, management, and outcomes of patients with blunt common or external iliac arterial injuries.
Methods:We identiﬁed and reviewed 112 patients with BIAI admitted between 2000 and 2011 at a Level I trauma center.
Patients with common/external iliac artery injuries (CE group) were primarily analyzed, with patients with injuries of the
internal iliac artery or its major branches (IB group) included for comparison of pelvic arterial trauma.
Results: Twenty-four patients had CE and 88 had IB injuries. Mean ages (45 6 19 years) and gender (86% male) were
similar between groups. The mean injury severity score was 40 6 14 (CE, 36 6 15; IB, 40 6 14; P [ .19), indicating
severe trauma. Twenty (83%) of the CE patients presented with signs of leg malperfusion. Admission factors associated
with CE injury were crush mechanism of injury (37% vs 17%; P[ .03) and pelvic soft tissue trauma (50% vs 15%; P < .01).
The CE group had higher early mortality rates, both within 3 hours of admission (50% vs 19%; P[ .04) and prior to iliac
intervention (42% vs 3%; P < .01). Among those surviving to management, CE patients were more likely to undergo open
repair or revascularization (68% vs 3%; P < .01) and had a higher rate of leg amputation (50% vs 6%; P < .01), with 8/12
(67%) culminating in hemipelvectomy. Risk factors for amputation included leg malperfusion, high-grade pelvic fractures,
pelvic soft tissue trauma, and increasing leg injury severity. Overall mortality was 40%, and was similar between the injury
groups. Among CE patients, need for amputation, pelvic fractures, and wounds were associated with inpatient mortality.
Conclusions: This is the largest series to date of blunt CE injuries and demonstrates distinct clinical features and outcomes
for these patients. They have high risk for early death and proximal leg amputation. CE injury is speciﬁcally associated
with serious open pelvic soft tissue injury, which, along with high-grade pelvic fractures, is a risk factor for amputation
and death. On-demand emergent endovascular intervention may play an important role in improving management of
these complex injuries. (J Vasc Surg 2014;59:180-5.)Common and external iliac artery (CIA and EIA)
injuries are associated with complex clinical management
and signiﬁcant morbidity and mortality. Patients frequently
present in hemorrhagic shock and are at substantial risk for
early mortality from exsanguination. Historically, these
injuries entail signiﬁcant risk for amputation and are often
associated with gastrointestinal or genitourinary tract
injuries that contribute to signiﬁcant morbidity and late
septic death.1-7
Blunt CIA and EIA injuries account for a minority of
iliac injuries.1,2,4 Of three major iliac vessel trauma series
to date, between 5% and 36% of patients had a blunt mech-
anism of injury, and only one study speciﬁcally investigated
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://dx.doi.org/10.1016/j.jvs.2013.07.107trauma, blunt iliac arterial injury (BIAI) is frequently asso-
ciated with major pelvic fracture and traumatic brain injury,
and patients have lower rates of early hemorrhagic deaths
but more late and septic complications.4-8
Speciﬁc studies of blunt CIA and EIA injuries have
been limited by small sample sizes or the use of administra-
tive data, limiting detailed description of the vascular injury
and patient management.4,9 The purpose of this study was
to deﬁne the presentation, management, and outcomes of
patients with blunt CIA or EIA injuries at a high-volume
trauma center.
METHODS
This study was performed at the University of Maryland
R Adams Cowley Shock Trauma Center, a Level I center
that serves as the primary trauma referral center for the state
of Maryland. The facility currently admits approximately
8000 injured patients per year. Per routine, patients with
evidence of blunt trauma and/or a signiﬁcant mechanism
of injury undergo computed tomography with contrast
using a standardized protocol that includes aortoiliac angi-
ography.10 Attending trauma radiologists read all studies.
Interventional radiology and vascular surgery consultation
services are available immediately. Angiography and hybrid
suites are available on demand, and standard trauma oper-
ating rooms accommodate C-arm angiography. Vascular
specialists perform or participate in all major vascular
Table I. Detailed lesion characteristics, management, and outcomes for patients with blunt common (CIA) or external
iliac artery (EIA) injuries
# Mechanism Iliac lesion(s) Iliac management Outcomes
1 Crush RCIA & LIIA occlusions. Femoral-femoral bypass graft. HP, day 3. Died, day 7.
2 Crush RCIA & LEIA dissections, LIIB
laceration.
L axillobifemoral bypass,
bilateral IIB embolizations.
AKA, day 3. Died, day 17.
3 MVC REIA dissection, RIIB laceration. Femoral-femoral bypass graft,
RIIB embolization.
BKA, day 1; AKA, day 7; HP,
day 37. LOS 125 days.
4 MCC LEIA occlusion. LEIA ligation. HP, day 0. LOS 22 days.
5 MCC LEIA occlusion, RIIA laceration. LCIA ligation, RIIA coiling. AKA, day 0; HP, day 2. Died,
day 9.
6 Crush LEIA laceration. Shunt & staged bypass graft. AKA, day 1. Died, day 3.
7 MVC RCIA & REIA occlusions. Femoral-femoral bypass graft. LOS 14 days.
8 MCC REIA & RIIB lacerations. Endovascular REIA coiling. AKA, day 1; HP, day 8. LOS
41 days.
9 Crush LCIA laceration. Died prior to intervention. Died, day 1.
10 Crush LEIA occlusion. LEIA bypass graft. AKA, day 1. LOS 31 days.
11 MV vs Ped REIA & LEIA lacerations. Died prior to intervention. Died, day 1.
12 MV vs Ped LEIA mural hematomas, RIIB and
LIIB lacerations.
LEIA observation, bilateral
IIB embolization.
LOS 25 days.
13 MCC LEIA occlusion. Iliofemoral thrombectomy. AKA, day 1; HP, day 8. Died,
day 12.
14 Crush RCIA & REIA lacerations. Primary repairs. HP, day 1. Died, day 2.
15 MV vs Ped REIA laceration. Died prior to intervention. Died, day 1.
16 MCC REIA & LIIB lacerations. Died prior to intervention. Died, day 1.
17 MVC RCIA intimal ﬂap & pseudoaneurysm. Observation. LOS 11 days.
18 MVC LEIA dissection. Endovascular LEIA stent. LOS 32 days.
19 MVC LEIA intramural hematoma. Observation. LOS 2 days.
20 Crush LCIA occlusion, RIIB bleeding. LEIA bypass graft, RIIB
embolization.
BKA, day 1; HP, day 32. LOS
101 days.
21 Fall RCIA intimal ﬂap. Observation. LOS 5 days.
22 MVC RCIA & RIIA lacerations. RCIA primary repair, RIIA ligation. LOS 12 days.
23 MV vs Ped RCIA & LEIA occlusions. Aortobifemoral bypass graft. BKA, day 7; AKA, day 19.
Died, day 28.
24 Crush RCIA, LEIA & bilateral IIB lacerations. Died prior to intervention. Died, day 1.
AKA, Above-knee amputation; BKA, below-knee amputation; HP, hemipelvectomy; IIA, internal iliac artery; IIB, internal iliac branch; L, left; LOS, length of
stay; MCC, motorcycle crash; MV, motor vehicle; MVC, motor vehicle crash; Ped, pedestrian; R, right.
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dedicated trauma intensive care units.
The facility registry was queried after Institutional
Review Board approval to identify and review all adult
blunt trauma patients presenting between January 2000
and July 2011 with major iliac arterial injury (International
Classiﬁcation of Diseases, Ninth Revision 902.51 or
902.53).11 To determine unique characteristics speciﬁc to
blunt CIA and EIA trauma relative to other patients with
pelvic arterial trauma, patients with blunt injury of the
internal iliac arterial system were included for comparison.
Iliac lesions were characterized by radiographic, operative,
and/or autopsy reports as applicable. Based on the most
proximal artery involved, primary lesions were classiﬁed as
involving the CIA or EIA (CE group) or the internal iliac
proper or its branches (IB group). A high-grade pelvic frac-
ture was deﬁned as a Young-Burgess AP2, AP3 or LC3
pelvic ring disruption.8,12,13
Presenting characteristics, injury patterns, manage-
ment, and outcomes were compared between the groups.
Primary outcomes included inpatient mortality and need
for ipsilateral lower extremity amputation, with analyses
of risk factors for each outcome among the CE group.Statistical analyses were performed with two-sided Pearson
c2 or Fisher exact tests as appropriate for categorical data,
and independent t-test for continuous data, with signiﬁ-
cance set at P < .05.
RESULTS
Twenty-four patients with CE and 88 with IB injuries
were identiﬁed, representing 0.04% and 0.14%, respec-
tively, of all primary blunt trauma admissions during the
study period. CE lesion characteristics, management, and
outcomes are detailed in Table I. Among the CE patients,
eight (33%) had concurrent IB injuries, 5 (21%) had iliofe-
moral venous injury, 3 (12%) had infrainguinal arterial
injury, and 10 (42%) had femoral or tibial fractures. Twenty
(83%) CE patients presented with signs of lower extremity
malperfusion. Among those not in extremis, in 16 of 19
(84%) CE patients, the iliac lesion was diagnosed by
computed tomography or arteriography, with the rest diag-
nosed intraoperatively. IB lesions included 15 internal iliac
artery (13 lacerations, one mural hematoma, and one pseu-
doaneurysm) and 73 branch injuries.
Crush mechanism of injury and pelvic soft tissue trauma
were speciﬁcally associated with CE injury (Table II).
Table II. Presenting characteristics and associated injuries for patients with blunt iliac arterial injuries (BIAI)
All BIAI CE IB P
Demographic
Age, years 45 6 19 42 6 15 46 6 19 .46
Male 86 (77) 20 (83) 66 (75) .32
Mechanism of injury
Motor vehicle collision 38 (34) 5 (21) 33 (38) .13
Motorcycle collision 25 (22) 5 (21) 20 (23) .84
Pedestrian struck by vehicle 15 (13) 4 (17) 11 (13) .74
Crush 24 (21) 9 (37) 15 (17) .03
Fall 10 (9) 1 (4) 9 (10) .69
Injury physiology and severity
Cardiac arrest on admission 8 (7) 4 (17) 4 (5) .06
SBP <90 mm Hg 32 (29) 9 (38) 23 (26) .27
Glasgow Coma Scale 12 6 5 10 6 5 12 6 4 .09
Injury Severity Score 40 6 14 36 6 15 40 6 14 .19
Revised Trauma Score 6.3 6 2.2 5.5 6 3.0 6.6 6 1.9 .03
Associated injuries
Abdominal organ injury 55 (49) 13 (54) 42 (48) .58
Genitourinary injury 36 (32) 11 (46) 25 (28) .11
Pelvic ring fracture, any 100 (89) 19 (79) 81 (92) .13
AP2, AP3, or LC3 fracture 67 (60) 16 (67) 52 (59) .50
Pelvic soft tissue injury 25 (22) 12 (50) 13 (15) <.01
Lower extremity injury 41 (37) 10 (42) 31 (35) .56
AP, Anterior posterior compression; CE, involving the CIA or EIA; CIA, common iliac artery; EIA, external iliac artery; IB, involving the internal iliac proper
or its branches; LC, lateral compression; SBP, systolic blood pressure; SD, standard deviation.
Continuous data are presented as mean 6 standard deviation and categorical data as number (%).
Table III. Management of patients with blunt iliac
arterial injuries (BIAI)
All BIAI,
No. (%) CE, No. (%) IB, No. (%) P
Laparotomy, all cause 56 (50) 14 (58) 42 (48) .36
Survival to iliac
management
106 (95) 19 (79) 87 (99) <.01
Observation 4 (4) 4 (21) 1 (1) <.01
Endovascular
intervention
85 (80) 2 (11) 83 (96) <.01
Open surgery 17 (16) 13 (68) 3 (3) <.01
CE, Involving the CIA or EIA; CIA, common iliac artery; EIA, external iliac
artery; IB, involving the internal iliac proper or its branches.
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necrosis, peak serum myoglobin was signiﬁcantly higher in
the CE group (426 62 vs 96 23 mg/L; P < .01). Reﬂect-
ing a more severe physiologic insult, CE patients had a signif-
icantly lower mean revised trauma score than the IB group,
and there was a trend toward higher frequency of cardiac
arrest upon admission among CE patients. Rates of high-
grade pelvic fractures and abdominal organ injuries were
similar between the groups.
Patients with CE injury had higher mortality prior to
iliac lesion diagnosis and management (Table III). Among
patients surviving to directed iliac therapy, CE patients
underwent fewer endovascular and more open procedures.
Ten CE patients underwent revascularization procedures,
and two had primary arterial repair. Three patients had
open or endovascular ligation, either for damage control
hemostasis or in the setting of severe proximal leg injuriesand unsalvageable limbs (Table I). Among patients under-
going open repair, operative approach was not associated
with differences in transfusion requirements, amputation,
intensive care unit or hospital length of stay, or inpatient
mortality. IB group procedures included three internal iliac
ligations and 14 coilings, and 74 branch coilings and/or
gelfoam embolizations. In comparison, the all-cause lapa-
rotomy rates were similar between the groups. However,
CE patients were more likely to require gastrointestinal
tract diversion (29% vs 9%; P ¼ .01), primarily in the
setting of complex pelvic soft tissue wounds and regional
sepsis.
Consistent with their vascular territory, CE injuries
were associated with a high amputation rate (Table IV).
Sixty-seven percent of the CE patients who underwent
amputation required a hemipelvectomy; of these, three
were primary and ﬁve were performed after a distal ampu-
tation. Among CE patients undergoing revascularization,
eight of 10 subsequently required amputation, with seven
(88%) of these patients having patent repairs at that time.
All seven had pulseless or cold legs on admission plus pro-
longed ischemia, pelvic trauma, and/or extremity injuries.
Signs of lower extremity malperfusion, high-grade pelvic
fractures, pelvic soft tissue injury, more severe lower
extremity trauma, and increasing myonecrosis were associ-
ated with subsequent amputation (Table V).
The overall in-hospital mortality rate was 40% and was
similar between the groups (Table IV). However, among
fatalities, CE patients had higher rates of death prior to iliac
intervention and within 3 hours of admission. Despite
these differences in timing, rates of death attributable to
iliac hemorrhage, late-onset multisystem organ failure, or
Table IV. Outcomes of patients with blunt iliac arterial injuries (BIAI)
All BIAI CE IB P
Amputation 17 (15) 12 (50) 5 (6) <.01
Below-knee 1 (6) 0 1 (20) .29
Above-knee 7 (41) 4 (33) 3 (60) .59
Hemipelvectomy 9 (53) 8 (67) 1 (20) .13
Death 44 (40) 12 (50) 32 (36) .23
Within 3 hours of admission 12 (27) 6 (50) 6 (19) .04
Prior to iliac intervention 6 (14) 5 (42) 1 (3) <.01
Death attributable to
Pelvic hemorrhage 17 (38) 6 (50) 11 (34) .34
Late multi-system organ failure 21 (48) 6 (50) 15 (47) .85
Traumatic brain injury 6 (14) 0 6 (19) .17
Survivor hospital length of stay, days 25.1 6 25.2 35.6 6 38.5 22.8 6 21.1 .11
CE, Involving the CIA or EIA; CIA, common iliac artery; EIA, external iliac artery; IB, involving the internal iliac proper or its branches; SD, standard
deviation.
Continuous data are presented as mean 6 standard deviation and categorical data as number (%).
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attributed to pulmonary embolism. Within the CE group,
nonsurvivors had higher rates of high-grade pelvic fracture
(92% vs 42%; P < .03) and pelvic soft tissue injury (83% vs
25%; P < .01; Table VI). Among patients surviving to iliac
management, the need for amputation was associated with
inpatient mortality. The type of CE lesion, concurrent IB
injury, and need for iliac revascularization were not associ-
ated with differences in CE patient survival.
DISCUSSION
This is the largest institutional series to date of blunt
CIA and EIA injuries. The signiﬁcant ﬁndings in this study
are that patients with blunt CIA and EIA injuries are at
high risk for early death and proximal lower extremity
amputation, and high-grade pelvic fractures, pelvic soft
tissue wounds, and amputation are important risk factors
for these adverse outcomes.
Blunt pelvic arterial injuries are associated with major
trauma and signiﬁcant mortality regardless of their distribu-
tion. Crush mechanisms of injury and pelvic soft tissue
wounds are particularly associated with CE injury, and
most of these patients present with signs of lower extremity
malperfusion. High-grade pelvic fractures and lower
extremity injuries did not discriminate between CE and
IB lesions but were associated with worse outcomes among
CE patients. As such, in the setting of blunt trauma and
signs of lower extremity malperfusion, this pattern of ﬁnd-
ings should prompt consideration of CIA or EIA injury,
and focused, emergent intervention if detected. Although
these patients have a high mortality rate, survival in this
study was ﬁtting with other iliac series and the major
burden of trauma in these patients.1,2,4,6
Consistent with their vascular territory, CIA and EIA
injuries were strongly associated with ipsilateral lower
extremity amputation. In addition to being associated
with worse CE mortality, amputation resulted in major
morbidity, as two-thirds culminated in hemipelvectomy.
While lower extremity malperfusion on admission strongly
correlated with amputation, the other risk factors foramputation included markers of local injury: high-grade
pelvic fractures, pelvic soft tissue wounds, and lower
extremity trauma. Timing and method of iliac intervention
is important, but as most amputations occurred after
a revascularization procedure and in the setting of a patent
repair, subsequent amputation in this patient group is
apparently critically dependent upon these concurrent
injuries. As such, for patients with multiple risk factors for
amputation, there may be a role for damage control
vascular control and early amputation.
Achieving better patient outcomes after CIA or EIA
injury will require improved revascularization strategies
and efforts to manage associated extremity and pelvic
injuries. An emergency endovascular approach may facili-
tate improved outcomes by enabling more rapid iliac inter-
vention. Although used in only two CE patients, this series
demonstrates immediate endovascular intervention can
facilitate limb reperfusion or hemostasis, and has a role in
managing these injuries. Advances in endovascular tech-
niques and availability have enabled their use for other
major vascular injuries,14,15 and between this series and
other reports,16,17 they have been used for a variety of
blunt CIA and EIA lesions.
With such advances and increasing implementation of
on-demand endovascular capabilities for vascular trauma, in
retrospect, some of the patients who underwent open repair
in this series had lesions that could now potentially be treated
with endovascular techniques. In the future, endovascular
repair will likely play an increasing and important rolee alone,
or possibly staged with open techniques e in the manage-
ment of blunt CIA and EIA injuries, and will hopefully
improve limb salvage andmortality without signiﬁcant proce-
dural morbidity. However, given the severity and burden of
injuries in this group and the need for amputations despite
patent iliac repairs, it is likely that many of these patients
have limbs that are unsalvageable regardless of repair strategy.
Still, as in this series, endovascular intervention may still play
an important role in achieving hemostasis in such patients.
Overall, the CE amputation rate was higher than in
contemporary iliac trauma series. Modern amputation rates
Table V. Characteristics of patients with common (CIA)
or external iliac artery (EIA) injuries surviving to iliac
management, by need for amputation
CE: no
amputation
(n ¼ 7)
CE:
amputation
(n ¼ 12) P
Leg malperfusion on
admission
3 (43) 12 (100) .01
High-grade pelvic
fracture
1 (14) 10 (83) <.01
Pelvic soft tissue wound 0 8 (67) .01
Lower extremity
AIS 6 SD
2.6 6 1.0 3.5 6 0.8 .04
Peak serum
myoglobin, mg/L
6.1 6 7.6 85.7 6 72.2 .02
Arterial occlusion or
thrombosis
2 (29) 9 (75) .07
Lower extremity
fracture
2 (29) 5 (42) .66
CIA injury 4 (57) 5 (42) .62
EIA injury 3 (43) 7 (58) 1.00
Revascularization 2 (29) 8 (67) .17
AIS, Abbreviated Injury Scale; CE, involving the CIA or EIA; SD, standard
deviation.
Continuous data are presented as mean 6 standard deviation and cate-
gorical data as number (%).
Table VI. Characteristics of survival after common
(CIA) or external iliac artery (EIA) injury
CE:
survivors
(n ¼ 12)
CE:
nonsurvivors
(n ¼ 12) P
High-grade pelvic fracture 5 (42) 11 (92) .01
Pelvic soft tissue wound 3 (25) 10 (83) .01
Amputationa 5 (42) 7 (100) .02
CIA injury 5 (42) 6 (12) 1.00
EIA injury 8 (67) 7 (58) 1.00
IB injury 2 (17) 6 (50) .19
Leg malperfusion on admission 8 (66) 12 (100) .09
Iliac revascularizationa 5 (52) 5 (71) .35
Peak serum myoglobin, mg/L 33.4 6 47.4 57.7 6 88.4 .56
Peak serum creatinine, mg/dL 1.8 6 1.4 1.9 6 0.8 .84
IB, Involving the internal iliac proper or its branches.
aAmong patients surviving to iliac management; survivors, n ¼ 12;
nonsurvivors, n ¼ 7.
Continuous data are presented as mean ± standard deviation and categorical
data as number (%).
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in studies of blunt injuries, Cestero et al and Carillo et al
reported amputation rates of 8% and 25%,4,9 respectively.
Unfortunately, differences in trauma systems, study design,
and data reporting complicate accounting for these differ-
ences in amputation rates. As noted, these patients were
severely injured, and this study found that commonly
occurring associated injuries greatly contribute to amputa-
tion risk, despite iliac repair. The relationship between
these injuries and patient outcome should be considered
in future studies.
In this series, pelvic fracture patterns did not predict
the type of BIAI, despite previous data that associated
high-grade pelvic ring fractures with injury of the internal
iliac arterial system.8,18 However, there was a signiﬁcantly
higher rate of pelvic soft tissue injuries in the CE group.
This suggests a different application of force to the pelvis
than occurs with IB injury, which may coincide with the
greater frequency of crush mechanism of injury among
CE patients. As open pelvic fractures entail greater risk
for sepsis and worse outcomes,7 this pattern of injury
may account for the associations between pelvic soft tissue
trauma and death and amputation within the CE group.
Despite the retrospective methodology of this series,
our institution’s detailed, prospectively maintained trauma
database, and access to autopsy records allowed accurate
descriptive analysis of all patients with CIA or EIA trauma.
Although there are clear vascular and management differ-
ences between patients with common/external and
internal iliac injuries, the IB group provided reasonable
and practical comparison of pelvic arterial injury, allowing
for meaningful comparison between the groups. Finally,due to the small size of the CE group, this study may be
underpowered to detect important characteristics of this
injury and trends among these patients. However, this
series represents more than a decade’s experience with
BIAI at a major trauma center and is the largest reported
experience to date of blunt CIA and EIA injuries.
CONCLUSIONS
Blunt CIA and EIA injuries are associated with signiﬁ-
cant morbidity and mortality. Patients are at high risk for
early death and proximal leg amputation, requiring rapid
diagnosis and treatment. These injuries frequently present
with lower extremity malperfusion and pelvic soft tissue
trauma, which, along with high-grade pelvic fractures and
severity of leg injuries, are risk factors for amputation.
Amputation occurs despite aggressive surgical revasculari-
zation, reﬂecting the importance of managing concurrent
pelvic and extremity injuries in these patients. There may
be a role for increasing use of endovascular techniques in
the management of these complex injuries.
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